The 6 
I. INTRODUCTION
In the early 1960's single j shell calculations in the f 7/2 region were performed by McCullen, Bayman, and Zamick (MBZ) [1, 2] and Ginnocchio and French [3] . In these calculations the two body matrix elements were taken from experiment. However the T=0 neutron proton spectrum in 42 Sc was not well determined. Calculations with correct T=0 matrix elements were later performed by Kutschera, Brown, and Ogawa [4] .
In single j shell calculations the energy levels and column vectors are unchanged when protons and neutron holes are interchanged. [1, 2, 3] 
for a given state either
The E2 matrix element from a state of even signature to that of odd signature is proportional to (e p + e n ) where e p and e n are the effective E2 charges. Table I .
We give the energies, the energy splittings, the magnetic moments, the electric quadrupole moments, the B(E2) rates from the 6 + states to the 4 We then perform calculations with the FPD6 interaction [5] in which up to t particles are excited from f 7/2 to higher shells. We first give results for t=0. This is the same space as the one in which the spectrum of 42 Sc is used as input. The results however are qualitatively different because the interaction is different. We then study the effects of configuration mixing at the t=1 and t=2 levels for the electromagnetic and weak properties and we also perform a t=3 calculation for the energy splitting of the two 6 + states.
Let us first compare the two t=0 calculations. We see that there is a qualitative difference.
In the calculation in which matrix elements are taken from experiment, the 6 When configuration mixing is introduced the states no longer have definite signature.
What now? We first look at the 6 2 -6 1 energy splitting. We now have level repulsion so it is not clear if the energy splitting will continue to be small. For t=0,1,2, and 3 using the FPD6 interaction [5] the calculated splittings are respectively 0.076, 0.156, 0.229 and 0.161 MeV. The splitting continues to be small despite the level repulsion and indeed the t=3 result agrees well with the experimental value of 0.175 MeV. [6] Let us now consider B(E2) and B(GT). As we go from t=0 to t=2 there is no change in the qualitative fact that B(E2) 6 2 → 4 1 is much stronger than B(E2) 6 1 → 4 1 
III. A QUASI-ROTATIONAL PICTURE-STATIC PROPERTIES
What appears to be emerging as we increase the configuration space is that we are approaching but not fully reaching a situation where a rotational description can be used.
In particular it is useful to consider the K quantum numbers. It would appear that the 6 + 2 state can best be described as belonging to a ground state band where the dominant quantum number is K = 0. The other members would be 0 
For K=0 J=6 we get Q=-6/13 Q 0 .
The values for Q for the 6 Note that for the 6 + 1 state µ changes from 3.326 to -1.332 to -1.914 nm as we increase t from 0 to 2.
In closing we repeat the fact that there are qualitative as well as quantitative differences between single j shell calculations in which the matrix elements are taken from experiment and those in which configuration mixing is included. In the former it is the 6 + state which has the largest B(E2) to the 4 + 1 state which has the largest GT matrix element from the J=6 + 1 in 48 Sc. In the latter it is the state with the smallest B(E2) to the 4 + 1 state which has the largest GT matrix element. In the former calculation it is the 6 + 1 state which has the strongest B(E2) while in configuration mixing it is 6 + 2 . However there is a point of agreement. In both calculations the near degeneracy of the 6 + states in maintained. This is somewhat of a surprise because in configuration mixing, there should be level repulsion. 
